3k m 4# ^ « (a) 



#51^9-64349 



(5i)inta. f m\mn ffftmm&n fi sw^ttBf 

HO 1L 29/78 HO 1L 29/78 3 0 1 K 

21/266 21/285 3 0 1 T 

21/285 3 0 1 21/265 M 

21/336 29/78 3 0 1L 



(21)fti»## 


WH3F7-213849 


(71)tHWA 


000002185 












^7^(1995)8 ^220 




















3fcl^aJlIKU»JI|6Te7»35# y- 














(74)tmA 





<54) \smo&m Y&ft^ 3 mmtu±*<»m&ft& 



(57) [gift] 

ffittB 16, 18 <nmm\z-&M*rs V -9- 
-YK2 2a, 2 2 btf^JiftLTfcJ&^fcflWtKiJW 




(2) 



9-64349 



1 

S F7>v^^V-X ■ KU-f >0«-C*»} % g2£ 

#§6 Bo 

[SIMPER 3 ] 1 IttkffOiEffi^ttftliilEt, 

fl!fffij£2i£tWBo£lHO*ttft»i£J: <9 tS<gfeSgLT 

jiosss i 19 <>«< ®js;lt*&s|:&ei -3^m 

>£A£fi^X*I£, 

mi2^ 1 * >&ao«&# t « 2 >r * >?±aomh j 

£ £ 5-7 m*-rfL*KS2«<0*MI 

^V^A^fi^X^, 



2 

OS h7>v'^?OV»A • HW >fctttNfe»K ^2 
f»SI|5IttJan^lHlBO^J6<OMOS h7>y 

d^JSR LT^^> ^Sgft * & v> 

KfrdtKU ^2|£M2:«&fRiAtztJ:jttfffJR«^j£« 
»l*£!Wt»21£t!»fc*^jSfc-r4fe«!)©-f* 
>£A=Ht dxgi, 

flUEtt«IBI*l»*Lfc«»c, freB«ll jA&W 
<D$f®t^ »2J£tfc*£fl£4&«fl!>iEjgfc(c, 

■toft, &ftfc3fcfH£fcKJ:*K l£l i£ffc/f £ 2 £ 

OSh7Vy^^V-^. Kl/>f £2 
UfclftSrt*, »tt®»JSinoBI»Ofci6(OMOS F7>y 

^*ff3SBOJRjS*feo 
HMfcEl 3 3 S£«yiOSE1BK*»^JK^ , J-9-'f K 

ISSIIalttJSWoiiftofcftoMOS hv>v 
^^v-x- Kl/>f >«i*-e*43S#£l 3 HE*© 
#*fl=»Bo 

40 K 13ifclil4 ^ffittO#«flc^fio 

x^t, 

i!irfE»iifi:iik»tja&0i*^ffit, m2$:i&mt&z> 
so M^fntia^ mit£tscat^2$£ 



(3) 
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3 

miie^ i f£M <nmm $ titz&i&&&m vn-f 

&tWB**, iSSIIsItt^n<0lsI»fl5A:«)OM0S b^>v 
»*3U 6tfcl4l 7 KK*fcO*«#3S«*>IS 

MflB»l'M:1lk«i:lfi&«J*fl3a£lBt, &2£ffeJl£:GSc* 

*MB» 1 &fife« oMU^jft * ~> »J ^ 4 

OS h^>v^^cOV-X ■ Kl/>f "9. ^2 

ff«0»iSW^)lsIKtf!)fc«>cOMOS f7>y 

[0 0 0 1] 

tt£&JEl v'Jt-f vimifc l-c^s «t rr-f- 

[0 0 0 2] 

#UOTftjS&«5' , J'fr'f K (Self Aligned Silic 
ide)&flhM£< -ffioaifl'CBEfclUJHfcSfL 

[0 0 0 3] ifc, CMOS ■ FETI»*«fflt4^ 
*fr«fi H is v> T 14 , 4f fc^SP* <b ©ME* J: £ M 



4 

i&ig (ESD:Electro Static Discharge) ^^agtfl^g 

1 0 Ofl/D) lcioT**igK i££ 
io gft fc LTV*jfc«|igrt«ffcffl Lfc^i fc'ufeH Ltv^ 0 

v* r I*. ams ^^strL^ t m n KwmAt zn^tz< 

[0 0 0 4] fi&fcW-frV^M Kyp-fe^S:-tOiif« 
20 [0 0 0 5] 

\z7>u*xxmm*±^m\\i-2>r$mtf&-otz (19 

88^IEEE, IEDM88^5 8 0I-^583 
X) « 

[0 0 0 6] ttz, &m®&% ¥<D «fc ■? IC^&i/tSr&tfc 
*Srd&Si:-r*«*twt4ia5ttjft^JKvV-9->f KfcJ&JftL 
£v^&^4t3££-£TV>&^ :/n**xg&jStttMjDL 
30 tL3^0MH#4ao fir, lfttt£&*VU-* 

[0 0 0 7] :oJ:^Stti:t*t4$ 

40 [0 0 0 8] 

fi^'J^-f KJ«<0«ta:«:ift<i-&i4:HJ: , ^V^-^ 

[0 0 0 9] ttz, *ft«(4, SEH^JR'>V-9-^ 
^Jffii-4I££, fi£*Ofi«t/t (-ttn/D) 4iftlK^ 

KtcijDx.r. Afiin: (-1 oon/D) 

50 ».6&JRvy-»M K*. ^D-bxXgao^OiriBJDiSsE 



(4) 
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5 

< zzt imt& t * 4^«#«ew«fii3 i if* 

[0 0 10] -T *^i:ff-&»lo^3St 

&tts * ft 2 ffitfejs t *f« jt-r 

MOS h5>"/^^WV-7 ■ Kl/^Vf^i?, 0- 

[ooi i] «iE*iffi:««<oitffi^iiftft»ffi*i, fr 
[0 0 12] ifttmi&nmv&ztiK Mum&i&m 

[0 0 13] 1 o««l<oilil^ 

4*>&xz'rt7xmt, Mu*m&&fo±<D% i ©ft 

tt><om2-( *>&A*ff-9lgi. BtTfam 1 t ^ 

[0 0 14] rt:4:x.lfiirSE*l *>£Af$^K-Xi; 
SfJL^o «ll£tWB»i, fcfc*lf«SI§|g&fflMOS h 

[0 0 15] ifflESU 4 itvffiAIS^ftAJ-*^- 
tWSE*2-<*>&A^waAJ.*^4r-J:»? tftv^ 

^S:W4:^ ! T-^^ »l-f=*->&A 
[0 0 16] *5§^lwft*»2 0#a»flt^fiO»jS^ 



6 

tfti^ttttc, Jt«»1B:K-Xi-C^*>aA*fi 1 ^ 

SfcH^vSiAtfi^Ift^ fflSEftlfitttJitJSA 
H&oOTi:. 8 2&tt*ija&fti**>£iBi:K. ^Si 

tc£»K *H£tfcSt»2ffitWBO^ffiUHitt^JR-> 

[0017] 3tt ittf««igttfflMos h7>v^^ 

>£A£n*[g]&.fc 19 fefclffitWBK-f *>i£A3ft& 
[0 0 18] *H^Kft4»3 0^a»flc|6ftWKai*i£ 

■toft, «fctea*fT7^tuJ:i?, &i&ttfcB£#2& 

[0 0 19] ClO^^^&ft3(0^frSfiO5l3t 

m&mtLTit^ tzt7L\*mi*sv n>i»^:t 

>tfeAi-*itm:l}> ^*>itA$tl4^*fi*tf5tf*- 
* 1 SttW^SEffiOtRlBlcSFfc-** :H^^ 0 

[0 0 2 0] ^5feMUft4»2Wifiig#ia!ttl±, j£M 
[0 0 2 1] «H5»li£tk«^ fcfcxtf«K®tti:jft 

4c mzmi&nm<D^m^mzntz^m&&m*s*) 



(5) 
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7 

[0022] *§*w\zm&%4<o#mfc»w:nmT&i3m 

»&3*fr$£fcfcJ:i?\ feli£MJ:£2ffi 
[0 0 2 3] firfEW-fr-f MfcWfiOffl^ttttli, n 

[0024] ^f&w^ffia^so^fraitoiajft^ 

£^<9^*>£A£^v^ PWfc, »2i£tWB«>^5£ 
*^Jffi1-*fc*0^:*>iiA*4MXgi:, TKrffiy y ? 

»> . m i i£tw 4: m 2 &im t ^m^SHikjs&av v 
[o o 2 si tuia^ v?*>m\*. tzk.k.\tmt^^} = 

[0 0 2 6] 

^tKt'Jt'f K (Salicide) • :/n -*r* ^Jgffli" 



8 

[0 0 2 7] P5Ei-*o Si*, (HI t^l"*^ 

±i:*^*««4tLOCOSffi (fcfcxtf* 950 6 

c , wet mt) * hu>*mzx *x/u 

(Well) &mzi±, Yy¥x9 0)/i><3-Afr- (Puncht 

io hrough) wm*Efat Ltzm&&&m<D]&f&*, lz^ 
(vth ) m&<ofzib<D4 ^>^*if ^ c 

ft, MOS ^V'^^oy- hM:l&6 is Jiyfy- h 
[0 0 2 8] ::r-y- MMfcR6ii. ^o^y 

* (Pyrogenic ) SHb(850° H2 O/O2 ) 

ffiCVD Hi 0J£«U fctiLtfS i H 4 MntL 
j£fftfi&6 2 0° CK 7*HJV/77^tK5 

xy^>^iS:fflv»rinixi-* 0 ;:tr-h^i8 

^-y- MtlCML/: *9 . WS i 2 ** 
^-t^f K : Polycide) KLTfe&Vv, 

[0029] m 1 ^.ttr^flfeoigffi-cti, 

(A) H^i"^ («ll£1ft«m) ^ftSlIBIKt* 
(B) H^i-^« (^2i£fSc^^) ^OffeOtil 
g& (>^e i J[US&) t^:-£>o gl2 tc^-f i -5 n 

MOS h7>vX^LDD (Lightly doped drain ) 

fcfc&fMio*. ^>i£A^rw^c fct 

30 A s + * 2 0 k e V, 6xl0Vcm2 <n2k& 

■Cfr^o 4>i:, H^»±UTV»4rv»*» % PMOStMt 
5^liNMOSl^ll±l/yX »?-7^^r>^U 

[0 0 3 0] #cfc, gI3t:^tJ:^:, ^-T K->^-;u 
1 2 0^ffi*1r^o K«>*-iH 2 14. fetiLtflir 
EECVDHJ: OJBjftSfLfcS i0 2 ^ ^JE^TEOS 
-CVDIU 0^$tL/cS i O2 *\ Si N^», O3 
- T E O S «fc *) n& £ tit: J > K- T/BMfcS' 'J 3 v 

(NSG) Kfc^-CflMSfr, ^il^Oj^^ 1 5 0 nm 

[0 0 3 1] a 4 Hjpi" i ^ ic, ^[pIK^ON 

MO S h 7>v7^V-^ ■ Kl"f >^i*«?*H>f 

©NMOS^V'/^ M4i:i OTX + V/tio 
SI4 (A) H^i-ftSIEIKtfONMOSOV-^ 
• KU-T >Hi^l 6$r. As + , 60keV, 5X10 

[0 0 3 2] O2 7r»^CJ: >3 Uy*7 h 

50 l 4<7)^i^^T^ 0 • KU>f >««1 6 



(6) 
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$L-tZ>tzisb<D4 * A s + <T> K-X 

t^5x 1 0 Vcm2 £1-2>ZtX~, iO^tOt'J 
•*M K (Salicide) -t * Kj^T-Mfrfr-iJ- 'J -9- >f K 

[0 0 3 3] ID 5 U^f J: 9 C -f-OffeOSB^O 

NMOS F7>y^^OV-7 • KW>$I&1 8 

* UvX H9CJ: ^X*>^-T& 0 i^T, A 
s+, 6 0keV. 3X10Vcm2 ^ftT^tV 

[0 0 3 4] ZZX~&XLtz7£im}*X&mt~thtz$><0 

1000° C , 10^<7>RTA (Rapid Thermal anneal) Fu 
rnace Anneal T^t 9 ( ta^Bfr) „ - ^tiailKrO^ U 

2 0t±, rt:fcx.lfTu Co, Nk PU ^T~& , ^colf £ 
t±#lcRR5£$*LatV»**, fefcx.*dT*!)30ningjBET*&o 
[0 0 3 5] 0 7*C^-tJ:9^ K (Sa 

licidelSelf Aligned Silicide ) ELfctrffi tz#>^ 

T'650 0 C . 30^-C*-6 o -«It:i: »K 
JR 2 0 t -> U a >3£«2 1 <0#M. i*± O e ES»&&« 2 
Oty- Mt8 4:<D#ffi^i5WT. ^U-fr-f K (Sili 
cide) ^BOd^C «SlHlB®*t-€-Ol&<Offi«tO 

K2 20C4 9ffi*«^** 

[0 0 3 6] v>; avtt^bR-Cfllrit^itfc*^*®* 

4i3<tU f -9->r *-;H 2±Kii, yVt-f KRJfcS: 
iBi$*v^»jS^JK 2 0 5&«Sl4-fc*, 0 8 Kg*-*- J: 7 
ic, fctx.ifTv^-rS* (NH 3 : H2 0 2 : H 2 
0=1:2:6, 60' C, 10^) ioTS*?fi9(- 

[0 0 3 7] H9»:^ti^:, OT*&&«-> i ;*M K 
2 20C 4 SffiSrlSlftt/LaiSiHjS^JRvU^-f K2 2 b 

H^4«£L< liT^-T^HM^Kis^T 8 0 0° 
C> 3 0#tf>f&*Q ! S£?T do Z<Dt£s i9 (A) 

i-^ii0£&^^NMo s h ^ >vx 9<D%Lim±.<o-&m 

v V ^ K 2 2 a 14. fcffeJi 1 6 O^ttWiftg. 



10 

[0 0 3 8] A s + ***5ift«»l K-y$ntl£1ftJB±T 
i^ftftSftTiJlJ, ^^!K't5Xl 0 15/ cm 

tt^i&&tmm8t<n* 1 0 on/Dsa<oS®EUga f ^ 
3X10Vcm2 J-Cfi<t4itt, 5n/Dit 

[0039] -twife, tui oK^-r aw^eiis 

>/X7^7/2 6^*fflv»x^jKL. A 1 ftiT-Cfll 
^$ji£^JSSISl2 8 fc^JSU fOJi^r^-y 

[0 0 4 0] HjftCT2 
20 ffiflE!&ffi0! 1 TMi. fSSIIBItt^ONMOS h^y^^ 

&o "T 4-T> W;*fi0i£1ft*K3X 1 0 15/ cm 

^tllslS&^ONMOS h7>y^^Oiii;iit:2x 
1 0i5/cm2 <7M ^>r^A^^f ^ :tt, ^fMco^tfe 

30 [0 0 4 1 ] *«&^H«4«ffiT(±. lUfBllifiW 1 t 
ggffiflB 3 

>^ffi^f^>^Ati?i5i^>V^r- (60keVi 
[0 0 4 2 ] ^JfeWCt. ^fB«feOTtra#ft^ffl* 

>f >mmm<ntztb<D4*y&\*ftn 0 
50 [0 0 4 3] ro±-7U«R@»fcJ5fc4fc#<Oitffii:: 



11 

SiiSSLO^jRv , J-9->f K£5&au *©flfc©|5||fr-eii, 
fO 0 4 4] MfeffJS io 

[0 0 4 5] JLUT> fi*i£1-*o fcrtfU #»&ttTli. 

ftrieHifefcl l Ki3wcfflv»rt:H l - 3 n^i-xa^ii 

fO^I»t^)c *litt«?a-Cli, H3K 

CLtr^l^ mi 2K7FtTJ:?^ A^tji4:Aill 20 
^Iv'Jt^f KSr^dti-AW (HI 2-1 9 KiJV* 
"C (A) <omm i,z<D&i") 3>$CTt:^^^A 
Sr^f^o HI 2(C^J:3K, fiiSiftfcflS 

itt/S^JR^y^-f K*r^Jfti-*«i4 (H 1 2 - 1 9 tcU 
v^T (B) <Dffii&) £ Y 4 0 IZ£ 

9o -eo&ttii. fcix-if, s i + C nw* 

» , n+ (mm<i*» , o+ mm4*» mod 

■^(D^tlib^, 5-15keV, 1X10 Vcm2 

10 0 4 6] &\z, mi 3\zj£-tX -9 MOS h7> 
v^i'^V-^- Kl/>f>«16, 18«nt 
-f *>£A**t3 0 iO^feftli, fcUlf, As 
+ , 6 0 k e V, 3 X 1 0 15/ c m2 co^-C^^ £ 

z\x^x\^tz^m^mmt-thtzt>(DWi^M^. tzt 

*.(*M«H$UgL< i±T>^e-y#H^*-ciooo° c 

\ lO^ORTA ^ Furnace Anneal ( H^«&) « 

o 

[0 0 4 7] roet»iji*fl!>-9-V-9-'f K^n-fe^HJ: 

i-*o *HJftWcii, -«stw*2^f- yrr-«^fe* 

&&JR2 0I4, fcixJiTU Co, NK Pt , ^Tab >) , 
[0 0 4 8] IU1 5tC^i"J;^ ^V^M K 50 
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(Salicide : Self Aligned Silicide) fc^'ffo tzib 

&*"C650 ° C , 30#T** o 0, ftlfe 

2 0t->'j3 2 ^ cofM, & X 

(Silicide) <Z>Rl&a«fci:, (A) U^-f^i: (B) 

i-C, (B) i:^t«*TO'>Ut'>f K2 2 bli. +5> 
^v'Jt^f KRJ&OftK^j&SJu C4 9«-C*Jft$*L 
* 0 t-^^, (A) C^i-ffiiS-Cli. Hl3K*1->( 

[0 0 4 9] v'J3 >»f tKT?»* $ frfcStfPfrttlBtt 

4£J;U f -tM K^*-;H 2_hHi±^ v"; -*M KRtS£ 
g£ £fcv>fijttjft&JR 2 0 HI 6U5PtJ: 

9 fc£ jU*T V^E-TS* (NH 3 : H2 O2 : H 
20=1:2:6. 60° C, 10 55-) CioTW 

[0 0 5 0] C4 9ffi^^S4^J^v'J-^-Y K2 

2 b£C 5 4ffiO#S]KjSC&JRvV-9->f KKtttgfcS-fr* 
tztbK, tzt x-lfaSe^HjR+S&L <TI4T ;wrf>^H 
^4"lCi3V>T. ID1 7lc=;i-J:^H % 8 0 0° C, 3 0 
I^OSIM&aSrlT^o :«JS#, K2 2 blifttft 
&i%Mm&±m :: sW>( KC 5 4^8 h5n/Q) fcjfi 

(A) i:^t»y'Jt^ K2 2 ati. iftK^ 
^v";-9->T KC 4 9ffi, Ai^iHyn-f KC 5 9 

[0 0 5 1] Ell 8i:3StJ:7»^ il^^K 

1MB 2 4*3gJftL> HI 9 tc^i-i ^ ft«?L*^ 

3 >^3 0 ^Mt^o ^mgcff&^fmsis j: 
[0052] mum 6 

•^^^LX^n^Z^ K»<Dy^tV ^Knock-o 
n) MLT<>|S|»Ofl*i&»f»f,*lSo iO*-g-tiH 

[0 0 5 3] 1) V-^- KU-f ^>f *>aX*fT^tW 



13 

Rlifci:*.!*, #J£C VDKi 7FM £ ft £ S i 0 2 

WBEOTEOS-CVDCJ: 5 ®fiE$ itfc S i 0 2 
^ S iN^=, 0 3 -TEOSSCi ^ > 

K--/^t'>';^> (nsg) PSG^, BPSG 

[0 0 5 4] 2 ) iSt6tfcfci5fife.&&#5 v'Jt^f K £ fi^jEfc 

Ween, y-* ■ YV4>*Wtfc-fhiz£><n7tm®4 
*> (NchH*T(i, jfcfcittffitJS, Pch ««t?l±3tt 

4Rt ~> V n ^<fcj^#®fti£URp (Projected Range : 

10 0 5 5] gg^W 

±IE©^ffi0dKl»5£$*L* *©■?!&<, 

K&^J&LirVvBF^ SAC (Self Alignde Contact) 

•r *> & if wse® A^ii-c* * o 

10 0 5 6] S fc. «&l£<i, pi^i; HRR^T. h 
(0 0 5 7J 

[0 0 5 8] ®ttz. tzt 

[0 0 5 9] ©*l£tH-C(i, telMfcMt&v'JiM K 
[®ffitf>ttJ**&i»] 

U 0 1 (A) l±^»lHlttSiS5^oS?S|S»fffi|gT*i}, El 

1 (b) \t*<ofa<bumLfr<o&w&mm'vt>z> 0 
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[02] 02(40 1 ©«*©Ig£jFU 02 (A) It 
ftRISBa^ORglJBIflffiig-e* , 0 2 (B) (4^offe 

[B 3] 0 3(40 2<9|££<OX*i£7r;U 13 3 (A) ti 

(Sfsmi&SBfl'^MWfiBiaT* 0 , 03 (b) i±**>4& 

[04] H4(i|g3©«#©X«*^U 04 (A) (4 

issiaitta^cosswfffiiaT* o , 04 (b) 14*0^ 

oiaitt8|S5-<05?j»BfffiiaT**o 
io [05] 0 5(40 4©i^£OX:g£7FU 13 5 (A) 14 

&m®9&ufr<omumm®x-$>*), ms (b) 14*0$ 

136] 0 6l±BI5©tt&©X5&*3FU El 6 (A) 14 
«iiigBaB^O5?«|SBflB0-C* i) , (g| 6 (B) 14 -tote 

107] 0 7l4BI6©tt£e>xe*^U 07 (A) 14 
l££[g»ffi^3?g&»fffi0T*iK 0 7 (B) (i-eoflfe 

[08] 188140 7 <0«£<OXg*jFU 08 (A) li 

20 ftmrntrnfrnmummm-ebi), m& (b) &*<om 

[0 9] 0 9l4gl8©tt§*>Xfi*^U 0 9 (A) 14 
ffcKBBSfl^RSBIWKia-e* U , 0 9 (B) (4-?-6D^ 

[010] 01 OI40 9co^£<OX*I£;fU 01 0 

(a) itfcmm&nfr^nmffi-mmx&y), mi o 

(B) (4-5-<OftfecoillKSB^O5«BWf®0*e*-5 o 

[0 11] 01 1140 1 0«>ttfc«>Xg*3FU 0 1 1 

(A) (4^0^^^^®0T^»?, 01 l 

so (b> \t^<Dm<om^^mum'mmx^i>o 
[012] 01 2\±*&mvm<DmMmz& l &*m&i 

tcolI^^^L, 012 (A) KftRIlftas^oS 

umffirnxb*), mi 2 (b) ti-e-omiosttfiB^s 

[013] 01 3(401 2©|fciOXgfc3FU 01 3 

(a) \mmm&ufr(on®>mmmx& *> , 01 3 

[0 14] 01 4140 1 3^IOIg^L 0 1 4 

(A) t4^0^^(7)^^®0-C* 0 > 014 

[0 15] 01 5(40 1 4©*M«>xefcjFU 01 5 

(a) tttimm&ufrioEmftmwcb *> , 015 

(B) »i-tOflbOlHlKtt^©RBIlWflBH-P*4o 

[0 16] 01 6 1401 5<?)ii<?)lg^U, 01 6 

(A) (4^mtB]E&^O^ff®0-C* 0, 016 

(B) \t'*<nm<D®nfUfr<n^umwmx$>z> 0 

[mi 7} 01 7(401 6<Dm^<oxm.^mL, 01 7 
(a) \mm®t&&fr<oEfflftm®-eibL mi 1 

(B) »4-€-<??4lfe<0|5]»SP4^O3?SISBflEH-C4>«)o 
so [0 1 8] 0 1 8(401 7©^cg<DX5g^^U, 01 8 



(9) 
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(a) tti%m®m&frowww\mm'?*> 1 o , mis 

(b) i±*<Dfa<D®%&$¥>fr<n^wmm'?&z> 0 

[mi 9) mi 9&mi s^i^ii^^i, mi 9 
(a) «isifiattfl5^3?ajwfffiia"c*i5, mi 9 
cb) li^ofi&oiEitteis^doiifflswfffiiaTft&o 

2- 

6- y-}*Bw« 



16 

10- LDDiHi 
1 2- -»M 
1 4 ■•• h 

16,1 8- • K V>f V®« 

1 9- Uv* h 

2 0 - AK^fi 

2 2, 2 2 a, 2 2 b- ffittj£&R3' V *M K 

2 4- vm&i&R 





(10) 



ftffi¥ 9-643 



1 1] 



IHJ1 2] 



(A) 
28 28 26 28 
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